Introduction
There are evidences which show that the share of African region in the global market areas is small, with a dramatic fall. For instance, Africa's merchandise exports to the global market were 7. 3% in 1948 3% in , 4.8% in 1973 3% in , 2.5% in 1993 3% in , 2.4% in 2003 3% in and 2.2% in 2016 3% in (WTO 2017 . Although there are many plausible reasons for lower trade performance of Africa in international trade, domination of African export by few products and weak regional integration were the two main reasons. Primary commodities such as fuel, mining products and agricultural products had dominated African countries' exports (WTO 2013) . The general aim of AfCFTA is to promote a sustainable socioeconomic development in the entire region through creating a single market for goods and services. African Union will realise the free market through eliminating tariff and nontariff barriers in goods, progressive trade liberalisation in services, cooperation in all trade-related areas and the establishment of an institutional framework for implementing the Continental Free Trade Area of Africa. The establishment of the continental customs union will follow the free trade area, which will enable the adoption of common external tariffs (AU 2018) . African Union undertakes several integration initiatives including transport infrastructure development (UNCTAD 2016) .
Statement of the problem
At the 2012 AU summit, heads of states and governments have adopted the decision on boosting intra-African trade (Assembly/AU/Dec.394 [XVIII] ) through the establishment of the Continental Free Trade Area that should be operationalised by the indicative date of 2017. Heads of states had also agreed to launch negotiations on the liberalisation of trade in goods and services with an action plan which shows seven areas of cooperation, namely, trade facilitation, trade policy, trade-related infrastructure, productive capacity, trade finance, trade information and factor market integration (UNCTAD 2016) . Regional economic integration needs to go beyond tariff reduction and shall improve connectivity through efficient trade logistics infrastructure developments, harmonisation of regulations and elimination of non-tariff barriers to enhance the region's integration with global value chains (Saygili, Peters & Knebel 2018) . Although tariff removal promotes export, trade infrastructure development, which is, road, railway and communication networks, is very important for regional integration in Africa (Rippel 2011) .
Unfortunately, lack of diversity in export products, weak institutions, low level of industrial development and transport infrastructure deficiency are the main hindrances for the growth of intra-Africa trade other than tariff barriers. The region's infrastructure gap has reduced African firms' international competitiveness through increasing production and distributions costs (Mariam 2018) . The World Bank has estimated that $93 billion will be required annually through to 2020 to close Africa's infrastructure gap (The Economist 2014) . Specific logistics hindrances for trade between African countries include the following: time lost at checkpoints, differences in rail gauges, limited capacity of infrastructures, deterioration of the region's logistics infrastructures, lack of harmonised customs or border formalities and several African countries do not have direct access to the sea (NEPAD 2016) . Corruption at the border, long and bureaucratic customs procedures and security problems also hamper transportation of goods between African countries (Dabrowski & Myachenkova 2018 ).
In the last three decades, Africa has taken enormous trade liberalisation efforts; however, excessive cost of moving goods has impeded the region's international trade growth. For instance, the cost of moving domestically remains high up to five times higher in Africa than in the United States. This requires efforts to reduce unnecessary intra-national trade costs which are increasing trading cost between countries (Donaldson, Jinhage & Verhoogen 2017) . Trading cost refers to all costs incurred in moving goods from local production to foreign customers such as tariff barriers, legal and regulatory costs, information cost and contract enforcement cost (Anderson & Van Wincoop 2004) .
In many economies, inefficient trade and transport processes, unnecessary bureaucracy and redundant procedures had increased the cost and time for border and documentary compliance (World Bank 2016b). Even though the required number of days for export showed a reduction, it requires traders to invest 50% more time on export clearance in Africa than in East Asia (Donaldson et al. 2017) .
A significant gap had emerged with regard to the time required to export goods between Africa and other regions. It takes a very long time for African countries to export goods through complying with all necessary procedures than its trading partners (World Bank 2016a). Table 1 illustrates the comparison between European Union, sub-Saharan Africa and China on the time and cost to export based on World Bank report. For instance, it takes 8.1 hours for the European Union to clear export associated with border compliance with customs clearance and inspection by government agencies in 2016. Yet, it takes 103 h for sub-Saharan Africa to clear exports in the same year (World Bank 2018a). Reducing such unnecessary delays could have a dramatically positive effect on export volumes (Arvis et al. 2016 ).
World Bank measures countries' logistics performance in international trade to identify their challenges and opportunities for further improvements. Huge logistics performance gap has manifested between top-and lowperforming countries. The average Logistics Performance (Geda & Seid 2015; Ogunyemi 2017; Seid 2013; Saygili et al. 2018) . However, there is a research gap on studying the role of African countries' logistics performance on the region's intra-regional trade. It is important to provide concrete evidence to support the successful implementation of the Continental Free Trade Area of Africa. Hence, the primary concern of this study is to examine the effect of trade logistics performance of Africa on its intra-regional trade.
Theoretical framework Regionalism
African Union had realised that the region's countries are not getting tangible benefits from globalisation and international agreements. As a result, the AU has announced a strategic framework for the socio-economic development of the continent called New Partnership for Africa's Development (NEPAD) in 2001. This programme aims at eradicating poverty, ensuring sustainable development in the region (Farrell et al. 2005) . A region refers to a group of countries with geographic proximity, social and cultural homogeneity, shared political attitudes and political institutions, and economic interdependence (Russett 1967) . As the focus of this article is regional logistics coordination, the researcher selected the theory of regionalism to build a better theoretical foundation and analysis regarding the different sides of regional integration.
Regionalism results from regions' efforts to respond to a different push and pull factors, in particular to historical, social and political conditions by creating cooperation with different settings of a regional framework. Farrell et al. (2005) viewed regionalism as a multidimensional form of integration which comprises economic, cultural, political and social aspects with purposes that will exceed the creation of free trade agreements. One of the strategic goals of regionalism is building regional unity. Regionalism is useful to achieve a wide range of objectives that can include more rapid and fair improvement in terms of administrative efficiency, economic development, enhancing democracy and representation, promoting cultural identity, preserving the natural environment and motivating innovation (Soja 2009 ).
Most notably, regional integration may include three different aspects: economic integration, political integration and physical integration (Bolaños 2016) . According to economic integration theory, economic integration refers to both a state of affairs and a process. As a state of affairs, it is the absence of numerous forms of discrimination between national economies. As a process, economic integration comprises actions designed to abolish discrimination between economic units belonging to different national states (Balassa 1961) .
Besides the economic benefits of economic integration, higher trade flows between neighbouring countries with a free trade agreement could reduce war between trading nations. Interdependence will make escalation of disputes less attractive (Morrow 1999) . Thus, engagement in regional trade agreements will create a strong bond between http://www.jtscm.co.za Open Access neighbouring countries that will have a significant contribution to political stability and regional developments (Barnekow & Kulkarni 2017 ).
Implementation of AfCFTA will create opportunities for access to all African countries' market. The free trade agreement has intended through incorporating all African countries with a population of about 1.2 billion and a combined gross domestic product (GDP) of $2.5bn. Thus, a reduction in production cost by achieving economies of scale will be one benefit of AfCFTA. This will increase export volume in value-added products for intra-and inter-industry trade (African ExportImport Bank 2018). African Union has recognised eight regional trade communities as building blocks for Africa's economic integration (UNCTAD 2018 African Export-Import Bank carried an experiment on four different policy scenarios for implementing AfCFTA using the Global Trade Analysis Project (GTAP) Model. The study has evidence on the policy scenario that eliminates tariff on all trade, and reduces non-tariff barriers (NTBs) as the most beneficial form of AfCFTA arrangement for Africa in terms of macroeconomic and welfare benefits. Although there is a net gain from the continental free trade agreement of Africa, the region's countries will not equally benefit. This has resulted from differences in GDP, patterns of growth and efficiency in investment (African Export-Import Bank 2018).
Although tariff removals will lead to lower product prices for consumers, it may have negative effects on countries' earnings from tax. Import duties make up on average 15% of total tax revenue in Africa (African Tax Administration Forum 2017). An expected high level of trade creation and expansion from AfCFTA formation can compensate such revenue losses in the intra-Africa trade because of AfCFTA formation (UNCTAD 2015). Saygili, Peters and Knebel (2017) have carried an estimate on tariff revenue losses from AfCFTA taking two scenarios: full-liberalisation and partial tariff cuts. The result stated that welfare gains from intra-regional trade exceed the tariff revenue losses for Africa.
Trade logistics Performance and international trade competitiveness
Trade logistics refers to several processes and services accomplished in delivering goods in cross-border transactions. These include customs clearance and administration, transportation, tracking and tracing, arrangement of international shipments, and information technology and communications. Trade logistics shall be determined at the national level (Korinek & Sourdin 2011) . Improved trade logistics performance will increase trading countries' abilities to respond to international orders at the right time with lower costs, that is, right time delivery will reduce inventory costs ).
The increasing complexity of global business has given the chance for logistics to play a pivotal role in determining the international competitiveness of countries . For instance, improving performance on trade-related logistics services such as infrastructure, logistics service, port efficiency and information system is critical to enhancing countries' competitiveness on trading products at the right time with lower cost (Arvis et al. 2007 ). Time to market is a very important competitive factor and a barrier to trade. Lengthy export and import procedures may reduce companies' chance to enter into an export market for time-sensitive products, that is, cloth and consumer electronics, and affect the volume of trade (Nordås, Pinali & Grosso 2006) . Improvement in logistics performance will contribute to the increasing volume of export. While investigating EU countries' logistics performance improvement (2005) (2006) (2007) (2008) (2009) (2010) using the World Bank LPI and its six dimensions, logistics has found with an important contribution for both exporting and importing countries (Puertas, Martí & García 2013) . Based on gravity model estimates on the importance of logistics in international trade for emerging regions, that is, Far East, East Europe, Africa, Middle East and South America, all LPI components have a significant positive effect towards increasing international trade for both import and export . Based on the analysis of countries' merchandise trade, improvement in trade logistics performance will enhance overall trade performance for countries found at all level of development. Specific trade logistics performance components such as customs procedures, tracking and tracing, overall infrastructure and logistics competence have higher positive effects on bilateral merchandise trade (Korinek & Sourdin 2011) . Table 2 shows the importance of logistics performance on EU-26 export in 2010.
Purpose of the study
The main purpose of this study is to examine the strategic importance of trade logistics coordination for effective 
Research methods
The subject area of this study is countries found in Africa. The article has examined trade logistics coordination of Africa towards implementing the region's free trade agreement. As a result, intra- (Bacchetta et al. 2015) . Puertas, Martí and García (2014) explored the importance of trade logistics performance in countries' bilateral trade flows using European countries' LPI. The researchers had estimated several gravity equations using LPI components as proxy variables for trade facilitation. This research applied similar gravity equations as presented below.
where Y ij is the value of export from country i to country j; i is the exporter countries; j is the importer countries; D ij is the geographical distance between trading countries; GDP i is the exporter countries' gross domestic product; GDP j is the importer countries' gross domestic product; LPI i is the exporter countries' Logistics Performance Index; LPI j is the importer countries' Logistics Performance Index; W is the set of dummy variables (common border, official language, common colony, landlocked) and U ij is the error term.
According to the above equation, the value of export from country i to country j is a function of origin (exporting) and destination (importing) countries' economic size, distance between trading countries and logistics performance of both exporting and importing countries. Dummy variables for a common border, official language and a common coloniser have used as a proxy for trade cost. A dummy variable for direct access to the sea (landlocked) has included to investigate the effect of direct access to the sea on bilateral trade flows. In modelling gravity equations and conducting estimation, it has recommended developing a separate equation for each LPI components to avoid multicollinearity among trade logistics performance indicators (Puertas et al. 2013) . As a result, separate equations have derived for each LPI components that include customs (Eqn 2), infrastructure developments (Eqn 3), international shipments (Eqn 4), competence and quality of logistics service (Eqn 5), tracking and tracing (Eqn 6) and timeliness (Eqn 7).
In international trade gravity model estimation, it is common to have zero-reported bilateral trade between trading countries, even in aggregated trade data (Shepherd 2013 ). An effective method of handling zero bilateral trade is to use a Heckman sample selection model (Heckman 1979) . However, this research data test does not provide sound evidence on homoscedasticity test. The right countermeasure for heteroscedasticity problem in gravity model is to use robust option (Shepherd 2013) . As a result, this study has applied Heckman maximum likelihood estimation with a robust option. Thus, this study will precisely explain trade flows between African countries.
Logistics Performance Index
World Bank measures countries' trade logistics performance in international trade since 2007 using its measure known as the LPI. Logistics Performance Index reveals countries' challenges and opportunities for improvements on the areas of trade logistics. Improving logistics performance is vital to enhance a country's trade competitiveness. Inefficient logistics will raise the cost of trading and cut potential to maximise international trade ).
Logistics Performance Index survey has been carried out by the World Bank in collaboration with international and academic institutions and private companies involved in international logistics. Logistics Performance Index survey uses a standardised questionnaire which comprises domestic and international parts. For the domestic part, respondents provide qualitative and quantitative data towards logistics environment, cost and time in the countries where they are working. For the international part (international LPI), respondents evaluate countries' logistics performance with six key areas. A scale 1 (lowest) to 5 (highest) was used in rating performance Busch 2015) . As the focus of this article is logistics operations in cross-border transactions, international LPI was used in this study. Logistics Performance Index comprises six performance indicators or components. The overall LPI is a weighted average score of its six indicators ).
World Bank classified LPI's six dimensions into two, input and outcome. Customs, infrastructure and logistics service quality are areas for policy regulations (inputs). Timeliness, international shipments, and tracking and tracing are outcomes represented by service delivery performance (Arvis et al. 2016) . Logistics Performance Index survey comprises questions on the following six key performance areas:
• Customs analyse the efficiency of customs clearance and border management, that is, speed, simplicity and formalities predictability (Arvis et al. 2016 ).
• Infrastructure refers to the quality of trade-and transportrelated infrastructures that include roads, railways, transports, airports, warehousing, intermodal facilities, and information and communication technologies (Arvis et al. 2010 ).
• International shipments analyse the flows of goods regarding ease of arranging competitively priced international shipments (Arvis et al. 2016 ).
• Service quality assesses competence and quality of logistics service, for example, customs brokerage, trucking and forwarding. Logistics service quality is critical to assure a reliable supply chain to producers and exporters (Arvis et al. 2012 ).
• Tracking and tracing refer to the ability to track and trace consignments (Arvis et al. 2016 ).
• Timeliness analyses the frequency within which shipments reach consignees within scheduled or expected delivery times (Arvis et al. 2016) .
Comparative position of Africa in trade logistics performance
While comparing average African countries' trade logistics performance with other regions based on 2018 LPI, Africa has scored the lowest overall logistics performance relative to all other comparable regions (Figure 2 ). The top-performing regions are North America and Europe, respectively.
Logistics Performance Index of Africa
According to the World Bank's logistics performance measure, that is, LPI, African region has scored the lowest performance. Although few African countries have higher logistics performance, on average the overall trade logistics performance of Africa is low. The logistics performance of region's countries in cross-border trade has characterised with a wider gap. Although Angola experienced lowest overall logistics performance in 2016 (2.05, minimum score), South Africa has a higher overall logistics performance (3.38, maximum score). South Africa was identified as one of overperformer country as per LPI measures, ranked as 20th out of 160 countries in 2016 (Havenga et al. 2016) . Figure 3 shows the better and worst performing African countries in trade logistics as per 2018 LPI. quality of trade-and transport-related infrastructures developments, customs and border clearance, and competency and quality of logistics services, respectively. World Bank identified these three areas as an input for supply chain service deliveries. The region also had experienced lower performance in terms of ease of ability to track and trace consignments and arrange competitively priced international shipments. . In this article, coastal African countries' average overall LPI has compared with landlocked African countries in Figure 5 under 2018 LPI. Similarly, African landlocked countries have lower trade logistics performance than their coastal neighbours. Even though the difference is not large enough, landlocked countries have a lower score in all LPI components. Thus, landlocked developing countries shall improve performance in trade-related logistics.
Transit and landlocked countries should exert joint efforts towards improving landlocked developing countries' traderelated logistics performance. These should include improvement of port-hinterland connections through soft and hard infrastructures developments (road, railways, air transport, ICT, institutional reform), optimise multimodal transport and transporting cargo by air (Arvis & Dairabayeva 2014) . There has been an increasing recognition of challenges and special needs of landlocked developing countries at the international level. In 1957, UN General Assembly had first recognised the need of landlocked countries for adequate transit facilities in promoting international trade by its resolution 1028 (XI) (Chowdhury & Erdenebileg 2006) . Recently, the UN-OHRLLS has prepared a 10-year programme, namely, Vienna Programme of Action for Landlocked Developing Countries for 2014-2024, based on strengthened partnerships between landlocked developing countries and the transit countries as well as their development partners. This programme aims at achieving more inclusive and sustainable growth through infrastructure development and maintenance, trade facilitation, regional integration and cooperation, and structural economic transformation in landlocked developing countries (UN-OHRLLS 2014).
There is a persistent and large difference in logistics performance between countries with different income levels (World Bank Group 2014). Under 2018 LPI, middle-income African countries have lower logistics performance in all LPI dimensions than low-income African countries (see Figure 5 ). However, logistics performance is not only an issue of http://www.jtscm.co.za Open Access national income or development, but it heavily depends on the national government's policy and investment choices (McLinden et al. 2011 ). Low-income countries' logistics performance improvement has attributed to trade facilitation efforts in infrastructure and basic border management improvements (World Bank Group 2014).
The effect of LPI on intra-regional trade of Africa
Identifying the strategic role that African countries' national trade logistics performance will play on countries' bilateral trade flows requires studying the effect that national trade logistics performance will have on the region's countries bilateral trade flows. Regression estimation results and interpretation of the research gravity equations have been presented in the following sections.
The researcher carried Heckman Maximum likelihood estimation based on the research equations. The estimation result, as illustrated in Table 3 , shows how the study explanatory variables affect export value in bilateral trade flows. The variables include bilateral distance, GDP, LPI, common border, language, colony and landlocked. The information contained on the study gravity equations estimates of the null hypothesis rho = 0, that is, the selection and outcome equations' error terms are uncorrelated, had accepted in all equations. An implication of these results is that sample selection is not a problem in this research.
Gravity model core variables, that is, GDP and bilateral distance, have a statistically significant result as expected. The coefficient on geographical distance is negative and statistically significant. This implies that countries with longer geographical distance will trade less because of higher logistics cost. This finding suggests that geographical proximity has a significant contribution to the process of maximising trade flows between African countries. Regarding economic size, both importer and exporter GDP have a significant positive effect on bilateral trade flows.
An implication of this is the possibility that countries with bigger economic size will trade more.
Interestingly, statistically significant positive evidence had found on trade between countries that are sharing a border. Thus, countries with a common border have more trade flows than countries that do not. Contrary to expectations, a common official language and sharing colonial ties do not have statistically significant effects on trade between African countries. Further statistical tests revealed that the lack of direct access to the sea or being geographically landlocked have a statistically significant negative effect on bilateral trade. Thus, landlocked countries experience lower trade flows than their coastal neighbours.
The results of the regression estimate under each of LPI components prove the relevance of all LPI dimensions on bilateral trade flows. Both exporter and importer countries' logistics performance (LPI components) have statistically significant positive effects on bilateral trade flow with high level of significance (p < 0.01). These components are efficiency of quality of trade-and transport-related infrastructure, customs clearance and border management, arranging competitively priced international shipments, competence and quality of logistics services, ability to track and trace shipments, and frequencies within which shipments arrive on time. Exporter and importer countries' trade logistics performance under each LPI components confirmed the relevance of enhancement of trade logistics performance in increasing bilateral trade flows.
Both exporters and importer countries' logistics performance have statistically significant positive coefficients. Even though both exporters and importers' logistics performance experiences a different level of contribution for bilateral trade flows, import LPI dimensions have higher coefficients than export LPI. Despite LPI is relevant for source and destination countries, this research findings suggest that higher trade logistics performance is more relevant for importing countries in intra-regional trade of Africa. The findings of this study support that improvement in both exporter and importer countries' trade logistics performance will have a significant effect towards increasing bilateral trade flows. This will enhance intra-regional trade of Africa.
In conclusion, these findings provide further support for the relevance of the improvement of countries' trade logistics performance to enhance intra-regional trade in Africa.
Practical implication
There are ongoing efforts to implement the continental free trade agreement of Africa with an aim of boosting intraregional trade. African countries shall grasp the opportunities offered by the region's continental free trade area. This article argues the relevance of trade logistics performance in the process of boosting intra-regional trade of Africa. Generally, African countries had faced with formidable challenges in trade logistics areas such as logistics infrastructure developments, customs and border clearance, and competence and quality of logistics services. These will hinder the effective implementation of the Continental Free Trade Area of Africa. Addressing the continent trade-and transport-related infrastructure development requires coordinated efforts with the purpose of enhancing a linkage between production-distribution-consumption in crossborder transactions. This requires active participation by all stakeholders including government institutions, private firms and investors (Mariam 2018 ).
As road transportation had used for over 80% of passenger and freight transportation in Africa (Mariam 2018) , it is important to enlarge cross-border logistics infrastructure constructions towards improving African countries' logistics connectivity and service deliveries. There are several cross-border projects undertaken in Africa. For example, in East Africa Burundi-Rwanda-Dar, 1672 km standard gauge railway is under construction. This railway project will link landlocked Burundi and Rwanda to the port of Dar es Salaam (Tanzania). The other large infrastructure project is the Lamu Port-South SudanEthiopia-Transport (LAPSSET) corridor programme that will connect Lamu Port (Kenya) to Juba (South Sudan) to Addis Ababa (Ethiopia). LAPSSET corridor includes several logistics projects such as highways, railways, ports, oil pipeline and airport projects (Deloitte 2017) .
Countries with low logistics performance can cut their red tape, non-transparent rules and excessive physical inspection through implementing comprehensive border management reform comprising all relevant sectors and agencies (Arvis et al. 2012) . Border management reform has led to initiatives such as a single window system and onestop border post (Barka 2012 Private sectors' active participation at the national level will have a paramount contribution to improve trade logistics competencies. In fact, the public sector plays a critical role in preparing regulation conducive to increase private sector involvement and allocation of investments to enhance competitiveness. Private firm's operations such as freight forwards and logistics service providers would have significant contributions in adding values for countries' quality logistics service deliveries in international trade (Burmaoglu & Sesen 2011) . Thus, besides strengthening public sectors role, African countries shall give emphasis in creating conducive legal environments to attract investment and active participation of private firms in global logistics.
Landlocked African countries depend on their coastal neighbours for extra-African trade. Implementing AfCFTA will benefit more landlocked countries in Africa. This is true because cargoes flow between landlocked countries and their neighbours will be transported by land rather than depending on their transit corridors for access to the sea (African Export-Import Bank 2018). Enhancing trade flows between landlocked countries and their neighbours requires infrastructure developments that will transform landlocked countries into land linked through efficient road and railway transport systems. Regarding infrastructure development cost recovery, Arvis and Dairabayeva (2014) recommended landlocked developing countries to apply the vignette troll system.
Successful improvements in African countries' trade logistics performance such as logistics infrastructures, customs and border clearance and logistics service quality will enhance African countries' supply chain deliveries, that is, on-time delivery of shipments, ease of arranging competitively priced international shipments and high-level of tracking and tracing consignments. This will enhance trade between African countries. Thus, African countries could continue to improve their trade logistics performance to increase intraregional trade flows. This will have a paramount contribution to the successful implementation of the Continental Free Trade Area of Africa.
